SUMMARY A cross sectional analysis of the correlation between clinical, laboratory, and radiological markers of disease activity in 98 patients with classical rheumatoid arthritis (RA) is reported. The median age was 38 years, the median age at onset of disease 29 years, and the median duration of disease seven years. The Keitel function test (KFT) showed good correlation with the Ritchie articular index (RAI) (p<0-0001; r=05) and the disability questionnaire (DQ) (p<0-0001; r=0-6). The RAI and DQ correlated weakly with laboratory variables, while the KFT showed significant correlation with the erythrocyte sedimentation rate (ESR), C reactive protein (CRP), and plasma viscosity (PV) (p<0001; r=04; 03; 0.4). Only the KFT showed significant correlations with bone mass measurements (p<0-01; r=-0-3; -0.4), and the Larsen index at the right wrist (p<00001; r=0-4). Consensus analysis suggested that the KFT is a useful single clinical test of disease activity in RA. The hand functional index (HFI), a component of the KFT, showed significant correlation with the total KFT (r=0-9). Prospective drug trials are needed to establish the value of the HFI in the monitoring of patients with RA.
been studied as a marker of disease activity. It has been found to be a more reproducible method of clinical assessment than the Ritchie articular index (RAI),'2 which is often a component of protocols evaluating drug treatment. 13 Several attempts have been made to relate radiological changes to laboratory and clinical variables.'4 't The consensus seems to be that 'remission inducing' drugs improve clinical and laboratory variables'" but do not seem to influence radiological progression. '4 Several reasons may explain this lack of correlation. The most obvious is that these variables are measuring different pathogenetic processes.
Against this background, a cross sectional study was undertaken to evaluate the correlation of measures of functional ability with clinical, laboratory, and radiological assessments of rheumatoid arthritis. Consensus analysis was used to find the most suitable functional test which would convey information regarding all these important changes of the disease.
Materials and methods
The protocol was approved by the research and 773 ethics committee at the University of Cape Town. It was completed over a 12 month period. The study was confined to a premenopausal, young group of subjects who were independently ambulant, as age,17 menopause,18 and physical activity19 have a significant effect on early radiological changes (osteoporosis), while laboratory changes (erythrocyte sedimentation rate (ESR)) are influenced by age.20
Ambulant patients with definite or classical RA21 under 50 years of age, who were attending the arthritis clinics of the rheumatic diseases unit at the University of Cape Town, were selected for study. A protocol was designed to record demographic data, menopausal status, duration of disease, criteria for classification of disease, work capacity, and family history of arthritis. Age at onset was taken as the time of first onset of symptoms of the disease. Patients were evaluated once only.
Disease activity was assessed clinically in several ways, by a single observer (AAK): (a) pain was recorded by the patient on a 10 cm visual analogue scale22; (b) the patient similarly graded the severity of the disease on a 10 cm visual analogue scale; (c) duration of early morning stiffness23 was graded on a scale of 0-5, where O=less than 45 minutes, 1=45 min-2 hours, 2=2-3 hours, 3=3-4 hours, 4=4-5 hours, and 5=5 hours or more; (d) hours to onset of fatigue23 were graded on a scale of 1-4, where 1=less than 2 hours, 2=2-4 hours, 3=4-6 hours, 4=6 hours or more, (e) the presence or absence of night pain23 was recorded; (J) warm and swollen joints were individually counted; (g) the response to pain on pressure was recorded for the RAI1; (h) the mobility score24 was determined by a disability questionnaire (DQ), scaling the ease with which 24 activities of daily living could be carried out; (i) the KFJ,10 based on the observed performance of 24 tasks, was graded according to degree of performance by the patient; (j) global assessment of disease activity was based on the physician's clinical findings and classed as nil, mild, moderate, and severe; (k) the LSI2 was calculated using the grip strength, duration of early morning stiffness and hours to onset of fatigue. The articular index and use of aspirin were not included in deriving the modified index. Grip strength was measured with the Mannefeldt manometer (mmHg).
The KFT was arbitrarily divided, according to the major joints tested, into three groups of joints representing hands and wrists, shoulders, and lower limbs respectively. The 
Results
The study group consisted of 98 patients (28 male, 70 female), median age 38-1 years (range 18-50), and with a median duration of disease of seven years (range six months-28 years). The ESR (range 1-150 mm/h) was raised in 63%, the CRP (range 011-5 g/l) was raised in 60%, and the PV (range 1P39-3-03 cP) was raised in 80% of the patients at the time of study. Table 4 shows the relations between the RAI, DO, KFT, and the three standard laboratory markers of disease activity. The RAI correlated significantly with the ESR (p<0-05), but not with the CRP or PV. The DO correlated significantly with the ESR (p<0-01) and PV (p<0-005), but not with the CRP. The KFT, on the other hand, correlated significantly with all three laboratory tests (p<00001; p<0002; p<0-0002). The HFI also correlated with all three laboratory tests of disease activity in RA. Table 5 shows the correlation of RAI, DQ, and KFT with radiological markers. The RAI and DQ did not show a significant relation with any of the radiological markers used in this study. Although The component Keitel scores correlated significantly with the total score (p<0-0001) ( Table 6 ). The variation in the HFI explained the largest proportion of the variation in the total score (r=0.873). In this group of subjects the HFI was able to predict over 75% of the variation in the total KFT (r-).
Consensus analysis showed that the three clinical tests (RAI, DO, KFT) ranked comparably against the LSI. The RAI was the weakest test in the ranking against the ESR, PV, and Larsen index at the right wrist. The KFT superseded the consensus value in each ranking process. The results of the comparison of RAI and KFT with the respective consensus is depicted in the histograms in Fig. 1 . the DQ and KFT not only test function but also give a significant reflection of disease activity. The ARA and UK functional classifications also show significant correlations with the RAI. They explain less of the variation in RAI than might be expected by chance, however.
Our findings of a good correlation between the KFT and RAI are the first such report. Although all three global tests showed good correlation with other clinical markers of disease activity in RA, it is interesting that the DQ did not correlate significantly with warmth or swelling of the joints. Table 3 shows also that the DO reflected equally the patient's impression of severe disease and pain. while the KFT correlated more closely with the patient's impression of disease severity than pain.
Mielke and Deicher showed the limited significance of laboratory variables in assessing disease activity in RA. 4 drugs.4 Table 5 shows that the RAI and DQ did not correlate significantly with any of the radiological variables recorded in this study. Our finding of an inverse relation between KFT and bone mass confirms the recent observation that bone mass falls with increasing disability, despite adequate ambulation. 19 Although none of the three tests showed a significant correlation with the carpometacarpal ratio, the KFT came closest at the 10% level of confidence. The KFT was also the only test which showed a significant correlation with the Larsen index at the right wrist.
The KFT is an unacceptably time consuming test and not suitable for a busy clinic. When the test was subdivided into three component parts it was shown that in these subjects global involvement was common. The results showed that the total KFT could be adequately predicted by a test of hand function (HFI) alone (r=0.873; p<0-0001). This is a tremendous saving on the time taken to complete the full KFT, and is less than the time taken to perform the RAI or DQ. The 
